I
nternal medicine residency programs are now required to evaluate performance in 6 competencies, including in ''practice-based learning and improvement.'' The Accreditation Council for Graduate Medical Education new competency requirements define ''practice-based'' as investigation and evaluation of residents' own patient care, appraisal and assimilation of scientific evidence, and improvements in patient care. 1 Accreditation Council for Graduate Medical Education has suggested various methods for evaluation of practice-based learning and improvement, but data on implementation of these methods are limited. One widely implemented method for practicing physicians uses feedback of performance audits and peer-based comparison to promote improvement. Medical record review for performance audit and feedback has been explored as a tool to evaluate residents in outpatient clinics. 2 However, medical record review can underestimate the services offered, [3] [4] [5] [6] [7] [8] [9] and it is expensive and logistically challenging. 10, 11 A feasible, inexpensive alternative that provides accurate data would be valuable to many residency programs. Physician and patient surveys have been proposed as an alternative to medical record review for obtaining performance scores. However, studies have shown that physician surveys incorrectly estimate screening rates for preventive health services. [12] [13] [14] Conversely, the Health Plan Employer Data and Information Set (HEDIS) has adopted patient surveys to evaluate physician performance for some quality measures, including questions on screening for tobacco and pneumonia vaccination. 15 Current data suggest that patient surveys may be reliable in certain settings, such as in evaluation of health counseling and cancer screening. 4, 12, 16 Previous comparison studies have not been conducted within the context of residency education. Within the context of an ongoing quality improvement curriculum, we collected baseline resident performance data using both medical records and patient survey methods. In this paper, we compare the 2 methods as measures of performance at the resident and clinic levels. We hypothesized that patient surveys might provide a reliable representation of performance at a significantly lower cost, thus providing a sustainable tool for evaluation of resident performance in preventive health services and counseling.
METHODS

Design
We collected baseline performance data on preventive health services provided by 70 internal medicine and medicine-pediatrics residents for patients seen at their outpatient continuity clinic. Institutional Review Board approved collection of anonymized patient data, linked and aggregated at the clinic and resident levels. Because of anonymous surveys, we were not able to link data at the patient level. The study was a medical education curricular-based research study, and waiver of written informed consent at the resident level was also approved.
Setting
All residents staff the Russell outpatient clinic one half-day per week. The clinic is located in downtown Birmingham and serves predominantly a lower income, lower education patient population, with a mean age of 43 years, and 71% were African American. Of the clinic patients, 36% had Medicaid.
Participants
We included all residents who were postgraduate year (PGY)-1 or -2 in the academic year 2002 to 2003, and 4 PGY-3 medicine-pediatrics residents.
Data Collection
Data were collected by 2 methods: patient survey and medical records review. Medical records contain dictated clinic notes, which are placed in paper format in patient's chart. Charts of all patients seen in clinic for primary care visit at least twice between June 2002 and September 2003 by participating residents were abstracted for 5 preventive health measures (Table  1) . Measures were chosen based on the HEDIS guidelines 15 and United States Preventive Services Task Force recommendations. 17 Medical records were abstracted by blinded research assistants who were trained during a 2-week session using a random set of charts not included in the final study. Review of medical records was based on a standardized protocol using a database created by the customized electronic MEDQUEST tool (Fu and Associates, Arlington, VA) 3 in the clinic. Data abstracted included patient demographics, and documentation of (1) screening for smoking status, (2) advising smokers to quit, (3) cholesterol screening, (4) mammography screening, and (5) 
Data Analyses
Because survey data were anonymous, we were not able to directly link medical record and survey to statistically assess agreement at the patient level. At the clinic level, we calculated the overall proportion and 95% confidence interval of eligible patients who received each preventive service, comparing the proportions as measured by charts and surveys. Data were then examined by resident. Mean differences in resident performance as measured using surveys and charts were assessed. Scatterplots with correlation coefficients were created to further depict variations in agreement at the resident level. In addition, we collected data on the cost of the 2 methods. Statistical analysis was performed using STATA SE 8.
RESULTS
Resident Characteristics
Of the 70 residents in our study, 66% were male, 44% PGY-1, 50% PGY-2, and 6% PGY-3. The majority were in the categorical medicine track (63%) versus primary care track (20%) or Ã Denominator determined by the number of ideal candidates surveyed or abstracted as explained after each variable.
medicine-pediatrics (17%). Four participants (6%) were international medical graduates.
Patient Characteristics
A total of 678 out of 810 patients returned usable surveys (response rate =83%), and medical records of 761 patients were reviewed. Because the survey was anonymous, we could not ascertain the overlap between the patients who were surveyed and those whose charts were reviewed. Surveyed patients had a mean age 6 years younger than those sampled by charts (56 vs 50 years, Po.001). They were also more likely to be female (63% vs 55%, P =.002).
Clinic-Level Agreement
Overall, the screening rates for preventive health services evaluated by medical records varied between 54.7% and 88.6% (Table 1 ). Patient reported rates varied from 52.3% to 91.8%. The rates ascertained by the 2 methods were similar (difference o5%) for screening of smoking status, recommending a mammogram, and for cholesterol screening. Pneumonia vaccination (difference = À 8.7%) and advice to quit smoking ( À 13.2%) had somewhat greater disagreement between methods.
Resident Provider-Level Agreement
We abstracted a mean (SD) of 10.9 (3.9) and a range of 2 to 22 patient charts per resident. At the resident level, differences in screening rates as estimated by chart review and patient survey varied widely (Fig. 1, Table 2 ). Interquartile ranges noted variations up to 67%. Stratification by gender, PGY level, and residency track did not affect the results significantly.
Cost
Medical records review costs including programming the customized MedQuest tool, training research assistants, and time for chart abstraction. The total cost for medical records review data was $7,510, approximately $107 per resident physician. The largest cost was research assistant time. 
DISCUSSION
We found that patient surveys and medical records review provided a fairly equivalent depiction of the overall clinic-level performance of selected preventive health measures. However, the performance assessment, as measured by survey versus medical records, varied widely for many individual residents. Thus, patient surveys were not adequate to measure the performance of individual residents or directly compare residents to their peers, if we consider the chart abstraction the standard. However, neither method may provide a stable estimate at the individual physician level, partly because of the low patient panel size. 20 However, the surveys were clearly less costly.
When considering which method might be sustainable in the context of a residency program, program directors must weigh several issues, including the cost and logistics, accuracy of the performance audit method, and the purpose for which the audit will be used. In addition to the considerable cost involved in implementing the chart audit, we encountered several challenging logistic issues. Identifying performance measures, programming the computerized data entry tool (MedQuest), and training the research assistants required more time than expected. Within-provider precision was limited by the number of patients seen twice or more during the calendar year (mean charts per resident =11). If all charts were abstracted, time and cost would have increased considerably and may not have been feasible in the required time period.
There were also logistic challenges with the patient surveys. Patient surveys had to be assessed for the appropriate reading level. This limits the performance measures that can be feasibly assessed with surveys. In addition, we spent additional time with our front office staff encouraging them to distribute the patient surveys and, as discussed above, provided a $100 incentive to each staff member for their effort.
What about the accuracy and reliability of either method? Agreement between methods of performance evaluation of physicians in practice has varied. A study by Montano found an association between patient survey and medical records for cancer screening by primary care physicians in practice, 12 although some other studies found the association to be dependent on the health measure in question. 21 In many studies, patient report is substantially higher than the recorded preventive services in the medical record. 5,9,22-25 Kell et al. 26 found that the rate of mammogram screening was lower on medical records than in claims data, pointing out a limitation in the medical record data found in other studies as well. 24, 25, 27, 28 Thus, neither charts nor surveys are necessarily a gold standard. Some measures, such as cholesterol screening, may not be directly discussed with patient, and are therefore less likely to be reported in the survey. 4 Alternatively, some measures, including tobacco use screening, may be addressed during the patient visit, but not adequately documented by physician.
4,5,9,25,28
A limitation of our study is that data are limited to 1 residency program and 1 clinic where each resident sees patients only one half-day per week. Patients served in this clinic are, in general, of low socioeconomic status and often with multiple medical problems, making preventive health services somewhat more difficult to address. Patient surveys were adjusted to a lower reading level, which may have affected the accuracy of the questions when compared with the medical records. Also, patient surveys were anonymous, and we were not able to assess agreement at the patient level. At the provider and clinic levels we have assumed that the 2 methods represent repeated measures of aggregate performance. However, differences may have resulted from the different patient populations. In addition, we chose only a limited number of preventive health measures based on relevance to residency education, presumed variability among residents, and possibility for change. Our costs were largely determined by the type of chart abstraction tool, and having medical records available only in paper format. Variability in costs would have likely existed if these methods had been used in a different clinical setting.
To our knowledge, this is the first study comparing medical records with patient surveys in a residency population. Previous studies have concentrated on medical records as a tool for quality improvement projects, and have in general had fewer charts abstracted. 2, 11, 29 Our study is unique in measuring a broad range of preventive health measures, with a large number of patient charts and patient surveys. We had welldefined quality indicators and standardized computer-assisted abstraction methodology, which was based on previously published methods. 10 Based on our data, individual residents' performance may not be accurately reflected by either patient surveys or medical records review. Residents may perceive one source to be more valid over another when receiving feedback and this will not only impact the quality of the feedback given to improve preventive health services, but also the potential improvements in performance in response to the feedback. Research assessing residents' acceptance of alternative methods of performance evaluation is needed.
In conclusion, residency programs need to consider cost, feasibility, accuracy and, most importantly, the purpose for which the performance evaluation will be used when choosing a method. Findings from this study suggest that patient surveys or chart abstraction could be used to evaluate the overall performance of residents in a training program. However, there was considerable variability at the resident level between the 2 methods, and neither may be a completely accurate representation of actual performance. Thus, if findings of preventive health measures are to be used only for educational purposes, some variability may be acceptable, and patient surveys are an obvious choice because of their low cost. Based on our results, we cannot recommend either method to be used in a system of rewards or punishment where the need for a precise and accurate measurement of individual performance exists.
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